In the title molecule, C 21 H 15 FN 2 O 2 , the dihedral angle between the fluoro-substituted benzene ring and the mean plane of the 4H-benzo[h]chromene ring system [maximum deviation = 0.109 (2) Å ] is 83.35 (7) . The pyran ring adopts a slight sofa conformation with the tertiary C(H) atom forming the flap. The methoxy group is slightly twisted from the attached benzene ring of the 4H-benzo[h]chromene moiety [C-O-C-C = À4.3 (3) ]. In the crystal, molecules are linked by intermolecular N-HÁ Á ÁN hydrogen bonds into infinite wave-like chains along the b axis. The crystal packing is further stabilized byinteractions [centroid-centroid distance = 3.7713 (9) Å ].
Related literature
For the synthesis of 4H-chromene derivatives, see: Sayed et al. (2000) ; Bedair et al. (2001) ; El-Agrody et al. (2000, 2002) . For the chemical and pharmacological properties of 4H-chromene and fused 4H-chromene derivatives, see: El-Agrody et al. (2000) ; Abd-El-Aziz et al. (2004, 2007) ; Sabry et al. (2011) . For ring puckering parameters, see: Cremer & Pople (1975 Table 1 Hydrogen-bond geometry (Å , ). (2) 3.054 (2) 175 (2) Symmetry code: (i) Àx þ 1; y À 1 2 ; Àz þ 1 2 .
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 pharmacological properties of 4H-chromene and fused 4H-chromene derivatives Abd-El-Aziz et al., 2004 , 2007 Sabry et al., 2011) , we report herein the crystal structure of the title compound.
The asymmetric unit of the title compound is shown in Fig. 1 . The fluoro-substituted benzene ring (C14-C19) is approximately perpendicular to the 4H-benzo[h]chromene ring system [O1/C1-C13, maximum deviation = 0.109 (2) Å at atom C3] as indicated by the dihedral angle of 83.35 (7)°. The pyran ring (O1/C1-C5) adopts slight sofa conformation [puckering parameters (Cremer & Pople, 1975) , Q = 0.0980 (16) Å, θ = 69.5 (9)° and φ = 167.7 (10)°] with C3 as the flap atom. The methoxy group (C20/O2) is slightly twisted from the attached benzene ring (C4-C6/C11-C13) of the 4Hbenzo[h]chromene moiety with torsion angle C20-O2-C12-C13 of -4.3 (3)°.
In the crystal (Fig. 2) , molecules are linked by intermolecular N1-H2N1···N2 i hydrogen bonds (Table 1) into infinite wave-like chains along b axis. The crystal packing is further stabilized by π-π interaction with Cg1-Cg1 distance of 3.7713 (9) Å, where Cg1 is the centroid of O1/C1-C5 ring [symmetry code: 1-x, 1-y, -z].
Experimental
A solution of 4-methoxy-1-naphthol (0.01 mol) in EtOH (30 ml) was treated with α-cyano-p-fluorocinnamonitrile (0.01 mol) and piperidine (0.5 ml). The reaction mixture was heated until complete precipitation occurred (reaction time: 60 min). The solid product formed was collected by filtration and recrystallized from ethanol to give the title compound. M.p.: 493-494 K.
Refinement
The atoms H2N1 and H1N1 were located in a difference fourier map and refined freely [N-H = 0.89 (2) and 0.90 (2) Å].
The remaining H atoms were positioned geometrically [C-H = 0.93, 0.96 and 0.98 Å] and refined using a riding model with U iso (H) = 1.2 or 1.5 U eq (C). A rotating group model was applied to the methyl group.
Computing details
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT (Bruker, 2009 ); program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009 The molecular structure of the title compound with 30% probability displacement ellipsoids.
Figure 2
The crystal packing of the title compound. The dashed lines represent the hydrogen bonds. For clarity, hydrogen atoms not involved in hydrogen bonding have been omitted. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
2-Amino-4-(4-fluorophenyl)-6-methoxy-4H-benzo[h]chromene-3-carbonitrile

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq F1 1.08340 (11) 0.92571 (13) F1 0.0660 (7) 0.0911 (9) 0.1290 (11) −0.0335 (7) 0.0416 (7) −0.0317 (8) O1
0.0622 (7) 0.0378 (6) 0.0650 (7) −0.0010 (5) 0.0391 (5) −0.0020 (5) O2 0.0845 (9) 0.0567 (8) 0.0838 (9) 0.0070 (6) 0.0566 (7) −0.0061 (6) N1 0.0703 (9) 0.0447 (8) 0.0724 (9) −0.0022 (7) 0.0461 (8) −0.0035 (7) N2 0.0771 (10) 0.0491 (9) 0.0787 (10) 0.0032 (7) 0.0364 (8) −0.0149 (7) C1 0.0464 (7) 0.0404 (8) 0.0472 (8) 0.0021 (6) 0.0202 (6) −0.0029 (6) C2 0.0450 (7) 0.0399 (8) 0.0486 (8) 0.0018 (6) 0.0206 (6) −0.0025 (6) C3 0.0441 (7) 0.0378 (7) 0.0420 (7) 0.0014 (6) 0.0162 (6) 0.0007 (6) C4 0.0429 (7) 0.0383 (7) 0.0411 (7) 0.0010 (5) 0.0155 (6) −0.0019 (6) C5 0.0444 (7) 0.0390 (7) 0.0440 (7) 0.0017 (6) 0.0185 (6) −0.0025 (6) C6 0.0433 (7) 0.0392 (8) 0.0443 (7) 0.0030 (6) (2) 3.054 (2) 175 (2) Symmetry code: (i) −x+1, y−1/2, −z+1/2.
